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(57) [Eft] 

mm %mmm=?-\z. ^7Hmosi>7>^ 

x*a£ar*5>7 h us>z* 12 a, mos h^v^t. 

*fr<»m&*m&?zrctoote'\<nwBm'i 2 c, ±e 
u m v bmmwmm 9 iz □ - i^Ko«tt«fl«r * 
fcA6(D^ 2 <Dwm 1 2 d ^nx, m 2 nwmnwtL 
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mxm 1 ] v-xmmwimmemt Ltc y -t 

?mz?- hft&m* ftfc*MIRtUJ84>)l2 ©M OSh 
5V5>X*fc, ±fE3g2©MOS h5VS?**fclI5»J(C 
Stt*ftfc®j|EaiRffl©SB3OM0S h5>5>X*i* 

±!E3g 1OM0Sh7> 

[fim^2] ±E*1OM0S h^^X**^^ 
[SM&I3] ±IE!fl1©M0S h^VvU*©?** 

rsmoi i iB*©@tt»«*?o 

Mtt9l4] ±ESlOM0S h7V5?X*©^-h 

M©ffi«IHE] 
[000 1] 

[0002] 

HHkSf bfttfftff Of b(c i^^T, f * - v4z 

© i s*a fc y ©e»»jn u i iiim^ fc y k Airt 

5tt*ffl*n«fi^©SNfitfffiTU S/Nib (Sttffl 
[0 0 0 3] H9fcM^©*^HJffl^-$Hz:/1t© 

m&mMos b^yvxt 2, mwmmtcv-Hm 
wc&titcMxmm Mosh7 > s jt>* 3 % jkzfxnm 

Lzmmm^tm^ e ©$£#&*? i~4£#& 
h* »cmai««aer STkTttiBB 5 , se^irhces a* 
ftfcii3i5*as?r*fc46©siSHR«6, srafflKE 

iRTztc&txDTk^mtRm m o s h =z> yv** 8 , m-m 



«E«R«X6 LT*«***tt*fciMc» y-tevMB 

*\ H10©«/8?H\ y-tev NBSiEKR«9t!K© 
ffOS*3W«l6i*»IiLTSU Sfc» «*©#£ 

[0005] *its ®i ittHi oicsriii*©lHi» 

*¥JfilH?fcoT» ffin H — B L K UtK^MHMSQN. MB 

HRead-outtt«*RajfiBrHcffia-r*o Sfc» 

? V 1 £ <fctf * P7-?H1li, *ti^nSffiji*iHlK 1 

2 a3«fctf*¥jtsia» 1 1 □ v **** 

[0 0 0 6] ^ HI 1 (CSr^aTOlCfi^Ttts V 

s ^-rssaiRe 6 1 v l ?^-r Tkwaw* 5 ©me 

jbV\^U^;Ufc£ftT*>y, titlfjttiJfflMOS h^>v> 
X* 2 ££££££ MOSh7 V5?X* 3 tf WffiKttK 
*oTL>«. ±EJt«RttiBMOS hv>v > X^2©y > 

- hMct*7tiwMi?i ©ajaffi#«£*n-zvs 
©t\ nfttRtuft Mosh7 2 \mwmm=F 

icftoZV*. *©«» KUifflBIRead-outrtOW*JT 
1 KfiL^T, 7k¥^4tHlKl 1 fr6© i #g©tiJ7Jfl# 
H i tf/\-f U^/KCft-3T* J RHRfflM0S f*v>vU 

ffiVpdtcwjSLrcfi^mat i S i g ^WEfi^t ltk* 

[0 0 0 7] *©*¥»«WB(Hrt©l^(iJT 2 tC33^T 
(*, V R Tf^-T y -tr y h fflSHS^ 9 ©*ffitf / \< u 

"</nca y , Ttm^^*? i t*x mmwRm m o s h v 

>S?X*3, y-fey hfflMOS [-^y^X^A^mLT 
7k¥nmm 5 ^5«IS*tl««EU^;UV reset y -fe 
yhfft«, -?-LTx *©*3F»«»3IBIrt©l^iJT3^ 

[0008] 

•feV9-»W±©«fc 3 lC«rt*tlT33 y v ■f*-5>-feV* 

«t>© i B*afcy ©isa!t«8/iM!rnTS*«Hktfia6ti 
«t-aTWipi'(c«*r*«#TOtfiii!ifc«:y» *©a 

t>®3RW»Jc:'fc^AoTl. , »*A N ©J:3a, l^t>«>*^ 

yfm.mz^-oxmm.^mn.0 t^fsm^^ 
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[00 10] 

'jt'>ni))iifl)Mosh7v^^ ±mxmn 
®m*mz?- h n/fcJtffiKUfflos 2 (dm o 

S bvy'JXZts ±ie!g2©M0S 
5"JK««*nfeiiilK!Kffl©« 3 ©M 0 S h 5 V5*X* 

!B3fc«£»Jl^©W5««5UU ±ES1 CMOS h 
7 > v> X * ©7 s - MC^M 0 S h 7 > * © L * IMI 

3t>©T*£5o 

[00 11] $fc % ffi$£2Kffi3Qtt»«X?(i. ± 
ib3Ii©mos v^yjWkTj-fXsv's^yv^y 
9 Jw*ma\jt z. t «wnir St.©?**. 

[0 0 12] M^3Kfll«B{tiMkJR?& ± 

e&i ©mos h^v^x^o^+^/i/afi^sfisrc 

[0 0 1 3] SStCs lft9TO4£ffi3EffltilftX?(& 
±IB«S 1OM0Sh7 >*JZ$(D?- hftEMfc/NMI? 

[00 14] 

fc, y-fey hffl©Sg1©MOS h7Vv ? 7.^©^-Mc 

cttcfey, 3t«s»3iffaj*y-b'y h-r«fc»o»i 

©MOS hvV^X^^a^F^tON^CU ft 

«««yR?aj-p«SLrcia««S€y-fey hffl©mi © 
m o s h >*Jxz © v -xij<fe y 3 1 < «fc -5 it l 

[0 0 15] tt^2(cffi3SttttHftX?K£l/' 
±IBIg1©MOS h7V^%7^b'r>a 

[0 0 16] S/c, ffi^3tCffi«@f4ttttlR7(C£^ 
T«\ ±13311 ©MOS h^>5?X*0^+*;l«* 
S«Sfcl**i;U0«fi£5L<TSCfclcJ:y, 

[0 0 17] *eic N im4lcftftBKtilttie?K£ 
ITtt* ±13111 ©MOS V?y*J7>*<DV-V§M 

>mmz*mmt% zttc&Vs mm^om^mmt 

[00 18] 



9\zm-( *-y*yy<m&&xm 1 oic^r 1 mm 

fcl^T, MUSSES! 1 2 rtO y -b y hfflSBJSW9 

©ai^woiHigMiriitfaa y » 7t*g&«? 1 ©**?§ 

mmc. 'J-b'yhfflMOSh7>^*4 ©y- h km 
mo s \-5>*J7>* 4 cd L*iMiiJj(±o«E*a]iinr * 

Cilery, 3tWEJftK?1©y-fey hfflMOS h7> 

5?X*4**BBBBI*'fcONttll(!:U 

7m LfcilfJW^^ U -b y hfflM O S h 7 4 

©V-Xflfl 1 <fc y 5 1 #ft < «fe 5 LT» = >7«P 

tor*. 

[0019] r&fr-s, HHi*«fiii 

B 1 0 izmt 1 S*©lH]»«*Htc:fi^T» SB^ffiHl 

t\°\&mmmz*&% a m ik*>i^\ ifti^L 121*0 

1 0 £ U 1 [*0J*J* P N n 

tcftnmm^ 2 ttmmmmmMo sh7 

3 USKHRflttcy- h tfttMStifcMGHRH M 0 S 
h 7 >v>X<$\ 4 l*3ft|£&X? 1 <D 'J -t y hfflM o s 

i^>vU$t\ cneKJcy^-^-bv-y-©! am 

tfcv 5tt*ftS0«l6*yi~4*a& 

*nfcs*«aiKT*fca&©£iBKRiiu 7ttgE7&-fi 

0ttflra*Sf{£*EfcgjfW-*fc4&© I /Vg&T'V 
7. 1 1 1 2tt£jEjtfilIIK, 1 3t* 

*wwrc*y, ±i3se£2Bsgi 2rt©y-bv h 
mmwmM9o>mi3&o)®&imt lt> 12a 
^h/wux^ai-rs^^hu^x^, 1 2biip7^ 

^;UMOS h^Vv'X^Qpt nft^l/MOS Y=?y 
S>'Z^Q n t©-r>/^-^7S5 K^'T/^IhISS, 1 2 c 
li y -b y hffiSSSjRtt 9 IC/ \-T U^/KDWw V R 

(h) «««er«rc46©«i©«5B«» i2di*±Ky 

b>y hfflSSaHWtt9tcp-U^;l/©WttVR (L) * 

«tta-r*fcd&©sB2©«a5w^ c©»2©«ii«vR 

(L) ©Wfttt, 'Jt7hfflMOSh7>^4C0L 

[0020] sfe, H2tt*sig«yi©Hiff*«wr*fc 
too^-rsv^-fr-H-psy, H3ti^»ji©gj^ 

*8Wr«fc»©y-by hlMOS h7>v ? 7.^4©ir 

j-xt> b 2 atfia 3 «#m LTHiSs^j i \mz> 4*-*J 
nyyomftitWffitZo H2fcc^T» ssngi 

FIH-BLK mm R ead-outtiffi^SS 
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tc, m 3 fcfc^T, (A) it V -fe -y hfflM 0 S h =7 y : J 

x^4mmm^mT\ y-b-y hfflMos v^yv** 

4 V)?- M a tt y -fe v hfflSKiSfttt! 9 fc, K b-f > 

4 b i*7k¥B^ 5 tc*n^ns«*tu v-XWWi 
3ttWHMf?1K4-3T^*. 4cl4fiS*SL 

[002 1] 3\ @2lC33^Ts B»!lT0frST2S? 

mSA^Wte^nSWEU^I/Vreset ICJ-b-y h£ft 
3 (H3 (D) #K) „ r^to-S, 02^-r^JTO 

ms» 5 (ommv w u^/uca- nras y , flMsssttiffl 

MOS h J 7>v**2<!:SlI3aKfflMOS h^VvU* 
3«miiittlHca-3T^*o ±lSigip§8itiifflMOS 

[0 0 2 2] *©» % KHifflHRead-outrtORfSyTI 
i tf/\-f U^/WCfto^sfiBRfflMOS H5>5>** 

smm^miz^m. £Mi9tt7# i /vg&;p> 

Vpdfc»*Lfcfl»«* i sig ftwmt LTBl*fl 
■tnzztKKZv VKoxwrnMRfivmn nets 

^Zlt. V R ?m y -b -y r-fflSBiSMI 9 ©Wfctf / \ 

-r u^uc* y , 3tt«s»3R? i snaiflffl mos 

h5>5?X4i3, 'J-byhfflMOSh7V^4*I 
LTjJcTWBi* 5 #6086* ft««E b^/UV reset K 

y-b-y h*n§o 

[0 0 2 3] *LT, ^'JT3cfey, WUMft*F 1 

t-KKA* (B3 (B) #RS) „ cop*, "j-by H 
MOS h7>^X^ 4Cf - h 4 a 0*7>->1'/Hfi 
y-t-y hfflMOS h^Vv^^W/^y^-htf 

8UB*hT^ft^ea>xu->*-;uK (L*lH» WE 

£Vthr (O) LTZtl*, VR (L) >Vthr (O) t 
^Scfe^lc, y-b-y hfflSSaHUa90)n-U^UVR 

y-b-y hmmmmiRmommz. <<yi%-* 

Tft* h^-TM'iaSSl 2bia^I, ->7hUVX* i 
2a©n+1#iro->7 h A^I/XKSlEL/c^'f 5 
T\ £ 1 ©KHB 12c©/K b^/U©B|w V R ( H) 
t»20«awi 2don-u^;l/©«ffiVR (D £ 
*»A WE-KlStt* 2dfcJ:^TR 
s*nfep-u^;uowavR (D , osyy-tvh 

fflMOSh? >S?X* 4 (7) L#lH«Ett±©«Etf 'J 
-b-y hfflMOS h^>v' > X^4©'7 s -r-lnEPiD?n^ 



X«te(pPD*\ <PPD>VR (L) -Vthr (eppo) (Vt 
hr (<p PD ) tt» /to*y-h9»PS0*U->*--Jl/K« 
E) ©B$ti, y-b-y hfflMOS h7>5?X*4tt*y h 
*7r*fctt. iMJOWBftftjJWftotU <PPD<VR 
(L) -Vthr (<ppd) y-b-y hfflMOS h 

^ * 4 tt o n u k u-r y 4 b 'saw Wfftf 3 I * 

JfcMv y-b-y hfflMOS K5>s;x*4(**-/;-7 
P-KU-r>tLT«<Ctfc«fey (03 (c) StfH 
2©PS*ijT4#!H) % ;Mj«ffitfH&jl£'M2;tf6&< 

[0025] C C T\ ftWg&iit? 1 ©B**flt«ffift 
Qmax W\ 

{Vreset- (V R (L) -Vthr (L) } /CpDTi*£ 

cpo;3t«s»iiE?i©s» 

Vthr (L) ;<ppd=VR (L) -Vthr (<ppo) 
TVthr (<ppd) 
[0 0 2 6] ft^Ts ±fB£ffitil 1 E J:ttf& 
KPSlc* 1 tcSJiJffiBlLfc y-b-y h-fflMO 

Sh7>77$4W-H:, M2©S»1 2 die J: 
oTBB6**Wfcy'by hffiMOS r-5>v f X^4©L# 
l^EW±©mE*WlM-r««fc 3 Lfc©7\ ^*Wi 
'J "fey hfflMOS r-3>v ? X^4^0N^C 

u ymmmm* i wsa LfciM ytynsM 

OS h7>^X^4©y-X«E!l*ffi<«fe3lCLT7 
;l/-S V^*W*JU l£i6H©BBffilcfc^Ta#ftH* 

[0027] nsfi«02. ^ mmmnz-D^Trnm 
%o m4\mmm2\m%'imk<Dm l m*7r^ mi 

mtmtZo c©*««02 (cis« i si^©[Hi^Eiicfc 

^Ttt, EI4tc^-rJ;-5tc. 'J-b-y hfflMOS v^yj 
(Of- h^VL ■?s*;!rft** s F«2B& 5 tcg^l 

u 01 oKmmmmicDffimciiu ytvui 

itSSUR 9 ^«^fc Sft y > SB^ffilHlK 1 2 Ate 

^LT*JS«0l t^«KLT y-b-y hfflMOS h^v* 
4 (T>?- Y lc L#lMiW±©«flE*WS0r *«fc 3 lc 

[0 0 2 8] ratJ-Ss IU5li±fBSlI^4lH]K1 2 A 

5 ICfc^Tx 1 2 A a ltis7 hl^^M^t^ZP h 
Ui>7x^, 1 2 A b tt, 1 <t£2 ©B;»^ 

ItlSttSn/cp^-V^l/MOS h^Vv'X^Qpltn^ 
I'tWl/MOS r-^Vv'X^Qnl.tT'a^'O/^-^tn 
t^+^/I/MOS h5>^X*Qn2t©ia5iJftt, tSE-T 

*£2 ©«»tt£±E-r://f-*©tti73iS^ o$ y * 
WSSg 5<h©P^lj:iStte.nfcD5 1 + ^;UMOSr-5> 
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TZtdsbcom 1 1 2 A d tt±!B*¥«3S« 5 

KP-U'WDWftVL (L) *08&T*fc4&©£2® 
ViiflU 1 2 A e tt±!B* 3 F«sR« 5 tc 5 F;U U^/KD 

tevL (m) *«ae-r*fca6o*3®«ai«*^u 

C 3 T\ ±E» 3 1 2 A e OS KM/ 

f»VL (M) tt % y-tey hfllMOS r*5>yx*40L 

[0 0 2 9] tifc, H6(4*JS«!l2 0i||f^4!»W-rafc 

»o*-rsv^+-hT*y, H7tinsg#ij2cDS)fF 

J-XTx 0 6 Stf0 7 LTKM 2 -r * 

■tv9-o»ff*BWir*. BB6Kfi^T, mini 

FIH-BLK (**¥NllgJtl9IBU JB3IH Read-outttfi^K 
H 1 (4, *ft J PftMtSElHli& 1 2fc<};0 : 7j<¥^«[H]K 
07Kfcl^ (A) li'Jfey hfflMOS h7>i? 
4 coy- K4aiKKV4b ttOTWUI 5 [ZWmZ 
4ctt«S*iSLTl ,k *. 

[0 0 3 0] 3\ 06Kifc^Tti\ %*0!l£Ptt(C»fE 
r^c fftfe-B, B^iJT2KJ>^T, *¥«slDIS5 0« 

;U«f»<pPDti> <PPD=VL (H) -Vthr (H) iC'Jfe 
yR*ft§ (07 (D) o ^LT> ^JT3«fey 

iWJUMC ■at- RCA* (07 (C) # 
JSD o 'JtyhfflMOSh7>^4©y- 
h4a<D#7>ftJHttli, VL (L) >Vthr 
(O) t ft* J: VLTjS*n«*¥«»«5 0P 
-U^KDW&fcKSSnSo c©£JHBI2?H\ VL 
(L) =VL (M) fcLfc. SKM/L^M/VL (M) 

* 0 

[0 0 3 1] Tftto-B* H1KS*n*J:3te, *¥« 
9itt64>tttt& K^-r/tEIHH 2Ab(C<fcoT, 3/7 
h UvU* 1 2 A a © n + 1 #g©->7 h/f/U^KJElE 
Lfc$-f = V^7\ £1 1 2AcO/WW 

©tfiVL (H) ^30UI1 2Ae©5 K/H/"5 
;U©WftVL (M) fcft»J, WE-KBl*. Sg3©11 
sKISl 2AetCcfeoTig^*=h.fc5 K/l/U^/b©«ftV 
L (M) , 0*»J y-fey hfflMOS h5>v>7.£4©L 
*lH»EJ^®ffi*S&ffite£tt**SMEtf U -fe y h 
fflMOS h5>S>**4 0^-RcaJiHlS;h.«„ 

[0 0 3 2] SEoT. copn>VL (L) -Vthr 



(L) -Vthr (<ppd) 'J-bvUMOSh 

ftfrtu y-fey hfflMos ^^yjx^Am-n-y 

P-KU'OtLTfK (07 (C) &tfH6fc/TVra 
*JT4#!H) . 
[0033] C CT\ 3tt«Sft3lPf 1 ©«^S»*^» 
Qmax It, 

{ (VL (H) -Vthr (H) ) - (VL (M) -Vthr 
(M) } /Cp D 

Vthr (H) ;<ppd=VR (H) -Vthr (<pn) Itmtc 
TVthr (<ppd) 

[0034] uoz. ±mnmm2\z&Mi, wmt- 
mt. xmmm? i KSgHStt Lfc y -t y h s m o 

Sh7 J/^J 4 RE, |g 3 ©«$!&£ 1 2 A e [C 
*"3T»S*tlfcy-fcy hlMOS \>?>*J7>*40>L 
*tMi«EJ-X±(D«E^EPiP-r * J: 3 in Lfc ©T\ gfit 
fll nHMH^v HlMOS h7Vi? 
X* 4*0 Nttffitc U «*S»3(f? 1 T*#S£ LfciiM 
««*y-fey hfflMOS h7V^X*40V-Xfl«C3l 

*a < <fc a ic LT7VU- = > ^*jqiM u immamm 

[0 0 3 5] HMO 3. CO*jtffil3tCfelNTH:s 01 
Ot04lc^-rHJfi«IJ1 ^«Ml20>j«y hfflMOS 

£££05,, MOSh7>^^©Xl/i/*-^ 
RBEVth (O) tt» /<X7-^V9*aa», NM 
OSh7>^©«§, Vth (O) XHcKESftT 
01 0fcB27wLfcJ:3K» y-try h 
fflStt^«9£#¥«*»5 0P-U'*M/VR (L) 

tvL (D ^nf»nsEaiRtt60P-u^u« 

tttgUBiisH^T**^ Vthr (O) <0, oS»J 
y-try hfflMOS h7»"W4^7U7->aVh 

5 >5?x* y -t y hssss^ 9 

2SBB5©P-U^;UVR (L) tVL (L) «^5>K 

[0 0 3 6] ^»J4. Sfc % ±8B*Jfiffil 1 t 2 (EfelN 
T> y-ty hfflMOS r-^>v ? X^4(DXb->/ts-/UK 
WEVthr (O) ffeCDMOS h^Vi^X^OVth 

(O) <fcy#J\*<TfcStvD-?» % y-fey hfflMOS 

4 1 LTx ffi^ t *MmmaM < 

HHOtBSftfflitSCttf?*, CO*!t«i4(C 
33l^Tti> ±IBSSS#iJ 1 1 2 fcfiW-S y-fey hfflMO S 
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*©vth (o) li, -?-~jy**>tc#%tc&, -<*y : & 
/u) mm&vm<t%b\ vthr (o) 

(O) [t. mm (9i/W ^?;*463££tf T .^ S 

[0038] USSflJ 6 . fcfi, ±E*JSfil 1 ~ 5 T-li. 
MOS h5>5?X*l*» NMOS7«UaLfc«^*ipL 

[0 0 3 9] mmi7. BE, H8ttC©«WOaiOSI 

jMHtfiSTfe©?**. B8(cs^t, i 4<ti si* 

SRI* (VT) *ij*U 04(C^Lfc*JS«!l2Oli3l6* 
Sfi)6-r§lHlKP« 1 ~ 6 gjH^fflM 0 Sh7 >5> 

1 4*f*MiLfcsi M/-7t. xwmmmT ^ . 

KMi 6 3trsa««l2^b-yt*SlI*iRHc5tSlcE 

[0 0 4 0] C©0iBHIUS?H\ ffijRS^fflh 

7 >*jz* 14 -;u k«j y *A««:si«s^ffl h 

7>5>X*1 5) SONU I1tl2^-yOjfll 

(L) >Vthr (0) ttt&o\^ *¥*»«5©P 
[004 1] 

ntf. y-xiB8*3ttw£»iR?a$£Lfcy-tev hb© 
- h *i«iett*nrciiSHaffloii 2©mosh7 > >u 

±IBil2©MOS H5>S?**fc:E?JlcS«*ft 
fefflSR3BRfflO»3OM0S h^>5?X*fc**T*H 

?su©*fir»w$tCs y-bv hffl©»i©Mos 

©«E*ffiip-r**«#a*fi>i.n:©^ ±ibt , c«^^ 
«r»*y-by h-r§fcsi>©^i©Mos v^yvxz 
zwmmm* *> o n t^sstc u l 
feaiimt*y-t'y hscncMos h^y$>'7.*© 

V-7JJJ: y 3l*te< <fc LT7/1/-S V^fcWWr 

«ct#w. jaaBH©!HJSic*iiTm»3S:ii«*fis 



S h 7>7W«f-f 7°U'r>aVh7 >5?**T*Ml 
/UlcTSCfctfTS* ^©WMtSvFg.h-tSil.htfT 5 
[0 0 4 3] H*«3(C«fcfttf, ±13311 ©MO 

sh7 > s jz*<d* * *;uaa*»s$fctt * x ;u©» 
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